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3ϑΝϯυ-CPPIઓུʹؔ͢Δ਺஋తڀݚ





An increasing number of funds are defining specific uses for their investments while expecting a
minimum guaranteed return. Such funds are called Special Purpose Guarantee Funds (SPGFs).
There are many types of funds that promise a minimum guaranteed return. The strategy is, for
example, the CPPI strategy. To achieve a minimum guaranteed return during the investment
period, the CPPI strategy dynamically allocates funding to two funds, including a risk-free fund
and a risky fund such as a stock index fund. However, the CPPI strategy does not consider risks
related to the purpose of the investment. Therefore, SPGF allocates funds to purpose-related
assets and allocates funds to purpose-related risks. For example, an adjusted CPPI strategy (3F-
CPPI) with inflation is proposed in [4]. In this study, the optimal strategy given in [4] for two
risky funds and a risk-free asset is first applied to the Japanese market. Moreover, we consider
what kind of result the optimal strategy given in [4], which is obtained under the Black-Scholes
model for two risky funds, shows under a certain factor model through Monte Carlo simulation
and the effects of the model risk.


















































































t ΛͦΕͧΕ IϑΝϯυͱ PϑΝϯυͱΑͿɽ




























Yt = Y0 exp
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ͱॻ͚Δɽͨͩ͠ɼµY = µy − 12 (σ
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(͜͜Ͱ,∆V ͸Ձ஋ͷج४఺͔ΒͷภࠩͰ͋Γ, 0 < γ < 1
, ͓Αͼ λ > 0 )
ν(∆V ) =
{
(∆V )γ , ∆V ≥ 0
−λ(−∆V )γ , ∆V < 0.
໨తʹؔ࿈͢ΔΠϯϑϨϦεΫΛޙྀͨ͠ߟͷؒ࣌ T
Ͱ , SPGF ͷ౤ࢿՈͷଛࣦճආޮ༻ؔ਺͸࣍ͷΑ͏ʹఆٛ
͢Δ . ( γ ͸ SPGF౤ࢿՈͷϦεΫճආύϥϝʔλͰ͋Δ.)
U(VT , YT ) =
{
(VT −PTYT )
γ , VT ≥ PT
−λ · (−VT −PTYT )
γ , VT < PT .
3. 3F-CPPIઓུ
ຊઅͰ͸ [4]ͷ CPPIઓུͱ 3F-CPPIઓུΛ༩͑Δɽ
(1) CPPIઓུ
CPPI ઓུʹΑΔͱ, ϑΝϯυͷՁ஋ Vt ͸ϑϩΞͱΫο
γϣϯͰද͢. ࠁ࣌ tʹΫογϣϯͱͯ͠ Ct = Vt − Pt ͱ
͢Δ.Ձ஋ϑϩΞ Pt ͸ɼຬظอূֹ PT ͷࡏݱՁ஋Λද͠ɼ
ॳظϑϩΞ P0 Λ҆શ࢈ࢿʹ౤͠ࢿɼҰఆۚར rɼؒظ T Ͱ
ӡ༻ͨ͠ϑϩΞ Pt = e−r(T−t)Pt ͱ͢Δ. ͚͓ʹ৔ࢢࣜג
Δ౤ࢿ৐਺m͸Ұఆͷൺ཰ͱ͢Δ,ϙʔτϑΥϦΦͷΤΫε
ϙʔδϟʔ Et ͸ Et = mCT = m(Vt − Pt)ͱ͢Δ.
(2) 3F-CPPIઓུ
3F-CPPI ઓུ͸ , ҆શ࢈ࢿͱ 2 ͭͷϦεΫͷ͋Δ I ϑΝ
ϯυͱ P ϑΝϯυͷϙʔτϑΥϦΦֹۚΛಈతʹ࠶ௐ੔͢


















໋୊ 1ʢ[1] ͷ Proposition 1ʣ࿈ଓؒ࣌ t ∈ [ 0, T ] ͷ৔߹ɼ
3F-CPPIՁ஋͸



















E[Vt] = Pt + C0e
µBt + (r − d)P0eµBt
1− e(d−µB)t
µB − d





E [U(VT , YT )]
⇐⇒ Max
m,a
E [U(VT −PTYT )].
ఆٛ 1. ( [1]ͷ Definition ਺ࢦՁג(1 (IϑΝϯυ)͓Αͼ໨
తؔ࿈ࢢ৔ηΫλʔ (P ϑΝϯυ) ʹରͯ͠, ໨తؔ࿈ͷϦ
εΫճආௐ੔ޙϦλʔϯ (PRAϦλʔϯ)Λ࣍ͷΑ͏ʹఆٛ
͢Δ.
µ(γ)N = µN − γ
−→σN · −→σY , N = I, P.
ͨͩ͠, −→σN = (σsn , σpn , σen) , −→σY = (σsy , σpy , σey)ͱ͢Δ.
໋୊ 2ʢ[1] ͷ Proposition 2ʣ3F-CPPI ઓུͷ࠷దͳׂΓ
౰ͯύϥϝʔλʔ m∗ ͱ α∗ ͸͔࣍ΒಘΒΕΔɽ























− σsyσsp − σpyσpp
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ͷ୯ௐੑͱ IϑΝϯυͱ PϑΝϯυͷ PRAϦλʔϯͷ૬ର
తؔ܎ µ(γ)I − µ
(γ)
P ͕ؔ࿈͋Δ͜ͱΛ͍ͯࣔ͠Δ. 4 અͰ͸
໋୊ 2ͷઓུΛ༻͍Δ.
[1]ͷ Corollary 1 m͕༩͑ΒΕͨͱ͖,࠷దൺ཰ α∗(m)
͸࣍ͷ৚݅Λຬͨ͢.















߹͸,ύϥϝʔλൣғ͸ m ∈ [ 1 ,M ]͓Αͼ α ∈ [ 0 , 1 ]Ͱ
͋Δ.੍ݶΛྀ͢ߟΔͱ,࣍ͷ໋୊ .దઓུͱͳΔ࠷3͕
໋୊ 3ʢ[1]ͷ Proposition 3ʣ༩͑ΒΕͨ m ∈ [1,M ]ʹର





1 , α∗(m) > 1
α∗(m) , α∗(m) ∈ [0, 1]
0 , α∗(m) < 0.
͜Ε·Ͱͷͱ͜Ζ,࿈ଓؒ࣌ͷ৔߹ʹ࠷దׂ౰Λͨ͑ߟ.ϙʔ
τϑΥϦΦͷऔҾ͕࿈ଓؒ࣌ͷ৔߹ʹ͸ϑϩΞͷԼʹམͪͳ
͍. 5અ, 6અͰͷ਺஋γϛϡϨʔγϣϯͷ࣮ݧͰ͸໋୊ 3ͷ
ઓུΛ༻͍Δ.
దͳൺ཰࠷ α∗ ͷಛ௃ΛಘΔͨΊʹ, Chen et al. [4] ͷύ
ϥϝʔλΛߟࢀʹ͠,α∗c(m) ͷάϥϑΛ༩͑Δ. ύϥϝʔλ
ൣғ಺Ͱ, ֤ m ∈ [1 , 10] ʹ͍ͭͯ, ൣғ α ∈ [0 , 1] Ͱ
γϛϡϨʔγϣϯΛ࣮࠷,͠ߦదͳ α∗ ΛٻΊΔ.ִؒ͸ 0.5
Ͱ͋Γ, γ = 0.088 ,σP = 0.2 ,σY = 0.01ͱઃఆ͢Δ. [4] ͷ
Corollary 1ʹΑΓ µIͱµP Λൺֱ͢ΔͨΊʹ,ਤ 1ͷࠨਤͰ
͸ µI = 0.15,σI = 0.2, µP = 0.1,தԝͰ͸ µI = 0.15,σI =
0.2, µP = 0.15,ӈਤͰ͸ µI = 0.1,σI = 0.25,µP = 0.15ͱ
ઃఆ͢Δ. IϑΝϯυͱ PϑΝϯυ͸࣍ͷ 3ͭͷҟͳΔέʔ






























Ίʹ, IϑΝϯυ͸೔ܦฏגۉՁ, PϑΝϯυ͸ 2छྨ (PϑΝ
ϯυ 1, PϑΝϯυ 2),ಛఆͷ SPGFͷ໨తʹؔ࿈͢ΔΠϯ
ϑϨΠϯσοΫε Y ͸ Ҏ্ࡀ60 CPIͱ͢Δ. YahooϑΝΠ
φϯε [3] ͔Β֤ϑΝϯυͷσʔλͱ૯຿ল౷ہܭ [1] ͔Β
Ҏ্ࡀ60 CPIͷσʔλΛऔಘͨ͠. 3F-CPPIઓུͱ CPPI
ઓུͷ྆ํͷύϑΥʔϚϯεΛ͢࡯ߟΔ.
(1) σʔλʹ͍ͭͯ
I ϑΝϯυ͸೔ܦฏגۉՁͱ͠, P ϑΝϯυͱͯ͠ P ϑΝ
ϯυ 1Λ༻͍ͨ৔߹ͱ PϑΝϯυ 2Λ༻͍ͨ৔߹ͷ 2ͭΛ
͜͜Ͱ͸͑ߟΔ.
YahooϑΝΠφϯε [3]ΑΓ PϑΝϯυ 1ͱ PϑΝϯυ
2 ͱ΋ʹ֬ఆڌग़೥ۚઐ༻ϑΝϯυͰ͋Δ.P ϑΝϯυ 1 ͸
ओͱͯ͠೔ຊΛআ͘ੈք֤ࠃͷࣜגʹ౤͢ࢿΔ.P ϑΝϯυ
2 ͸ओͱͯ͠, ೔ຊͷۚ༥঎඼औҾॴʹ্৔͍ͯ͠Δ REIT
Ͱ͋Δ.
2010೥ 1݄͔Β 2020೥ 10݄·Ͱͷؒظʹ͓͚Δ೔ܦฏ
Ձגۉ (IϑΝϯυ)ͱ PϑΝϯυ 1ͷ݄࣍ͷՁ֨Λਤ 2ʹ
,ͨ·.ࣔ͢ 2010೥ 1݄͔Β 2020೥ 10݄·Ͱͷؒظʹ͓͚
Δ೔ܦฏגۉՁʢ IϑΝϯυʣͱ PϑΝϯυ 2ͷ݄࣍ͷՁ֨
Λਤ ,Ͱ͸͜͜.ࣔ͢ʹ3 2010೥ 1݄͕ 1ͱͳΔΑ͏ʹσʔ




ਤ 2: IϑΝϯυ (೔ܦฏגۉՁ)ͱ PϑΝϯυ 1




Δࢦ਺Ͱ͋Δ.ਤ 4͸, 2010೥ 1݄͔Β 2020೥ 10݄·Ͱͷ
೔ຊશࠃফඅऀ෺Ձࢦ਺ͱ ਺ࢦҎ্ͷਓͷফඅऀ෺Ձࡀ60



































































































ਤ 4: શࠃ CPIͱ Ҏ্ࡀ60 CPI(2010೥ 1݄-2020೥
10݄)
SPGF ౤ࢿՈ͸ 60 ,Ҏ্ͷୀ৬ऀΛ૝ఆ͍ͯ͠Δ͕ࡀ 60
ఆͷϑΝϯυ͕ͳ͍ͨΊ,ͦ͜Ͱ೥ۚͱؔ࿈͕͋ΔݶҎ্ࡀ
ϑΝϯυΛ PϑΝϯυͱͯͨ͑͠ߟ. PϑΝϯυʹ͍ͭͯ, P
ϑΝϯυ 1 ͱ P ϑΝϯυ 2 ͷ྆ํ͸֬ఆڌग़೥ۚઐ༻ϑΝ







ϩφ΢ΠϧεͷྲྀߦʹΑΓ, Լ͕͍ͬͯΔ͕, Լ͕Δ෯͸ P
ϑΝϯυ 2ΑΓখ͍͞.
ਤ 4ΑΓ, 2010೥ 1݄͔Β 2015೥ 6݄·Ͱ Ҏ্CPIࡀ60
͸શࠃ CPI ΑΓ͘ߴͳ͍ͬͯΔ. 2015 ೥ 7 ݄͔Β 2020 ೥
10݄·Ͱ͸ CPI͸શࠃ CPIΑΓ௿͘ͳ͍ͬͯΔ.͜Ε͸૯
຿ল [2]ʹΑΓ, 2015೥ͷ CPIͷվఆͷӨڹͱ͑ߟΔ.
(2) 3F-CPPIઓུͱ CPPIઓུͷύϑΥʔϚϯεͱ
࡯ߟ





߹͸ຖ݄ m, α Λਪఆ͠, 3F-CPPI ઓུͱ CPPI ઓུͷύ
ϑΥʔϚϯεΛ͢࡯ߟΔ.੩తʹύϥϝʔλΛਪఆͨ͠৔߹͸
IϑΝϯυͱ PϑΝϯυͷ 2010೥ 1݄͔Β 2013೥ 12݄·




1͸ PT = 95 , γ = 0.1ͷ৔߹,m∗ = 6.83ͱ α∗ = −0.04Ͱ
͋Γ, PϑΝϯυ 2͸ PT = 95 , γ = 0.1ͷ৔߹,m∗ = 4.84




ਤ 5 Ͱ͸,PT = 95 , γ = 0.1 ͷ৔߹ʹಈతʹύϥϝʔλ
m∗ ͱ α∗ ΛٻΊͨ݁ՌͷάϥϑͰ͋Δ.
ਤ 5: ্ਤ͸ PϑΝϯυ 1,Լਤ͸ PϑΝϯυ 2ͷ৔߹
ਤ 6: PT = 95 , γ = 0.1ͷ৔߹, PϑΝϯυ 1ͷ৔߹ (্ਤ
͸ Dynamic,Լਤ͸ Static)
ਤ 7: PT = 95 , γ = 0.1ͷ৔߹, PϑΝϯυ 2ͷ৔߹ (্ਤ
͸ Dynamic,Լਤ͸ Static)
(3) Ռ݁࡯ߟ





ͨਤ 6͸ 2016೥ 2݄͔Β 3F-CPPIઓུ͕ CPPIઓུΛ্
ճΓ,ΑΓ༏ΕͨύϑΥʔϚϯεΛୡ੒͍ͯ͠Δ.ͨͩ͠,ਤ
2ʹΑΓ, PϑΝϯυ 1͸ 2015೥ 2݄͔Β 2016೥ 1݄·Ͱ
೔ܦฏגۉՁΑΓԼճΔͨΊ, ͦ͜ͷؒظ͸ 3F-CPPI ઓུ
͕ CPPIઓུΛԼճΓ,ύϑΥʔϚϯε͕ѱ͘ͳ͍ͬͯΔ.·
ͨ PϑΝϯυ 2 Ͱ͸, 2020 ೥ 2 ݄͔Β৽ܕίϩφ΢Πϧε
ͷྲྀߦʹΑΓ,ج४Ձֹ͕େ͖͘Լ͕͍ͬͯΔ͜ͱ͕Θ͔Δ.













ఏҊ͞Εͨ 3F-CPPI ઓུͷಛ௃Λςετ͢ΔͨΊʹ, [4]
ͱಉ༷ʹCPPIઓུ , TIPPઓུ , Stop Lossઓུ , Buy-and-












Et = mCt = m(Vt − Pt),
Pt = max(e
−r(T−t)PT , f · Vt).
ͨͩ͠, f ͸ϙʔτϑΥϦΦશମͷՁ஋ Vt ͷอޢൺ཰Ͱ͋





V0 ΛϦεΫͷ͋Δ࢈ࢿʹ౤͠ࢿ,Vt ≥ Pt ͷ৔߹,ͦͷϙδ





















ςΟϦςΟ(µI , −→σI), PϑΝϯυͷϦλʔϯͱϘϥςΟϦςΟ
(µP ,
−→σP ),·ͨ໨తʹؔ࿈͢ΔΠϯϑϨΠϯσοΫεͷ੒௕
཰ͱϘϥςΟϦςΟ(µY , −→σY )Ͱ͋Δ.
γϛϡϨʔγϣϯΛ,࣍ͷΑ͏ͳεςοϓͰ࣮͢ߦΔ.








,ʹ࣍.3 ͢΂ͯͷઓུͷ 10,000 ճͷ݁ՌΛධՁ͢ΔͨΊ
ʹ, 5.2.2 અͰ঺հ͢Δ͞·͟·ͳύϑΥʔϚϯεଌఆΛ࠾

































ଛࣦճආޮ༻ (Loss averse )͸ 10,000ճͷϞϯςΧϧϩ
γϛϡϨʔτͨ͠ϙʔτϑΥϦΦͷ݁Ռͷฏۉଛࣦճආޮ༻
஋ΛٻΊΔ. ଛࣦճආύϥϝʔλ͸ λ = 1 ͓Αͼ λ = 2.3
ͱͯ͠,γϛϡϨʔγϣϯ͢Δ.







Δ. ͜͜Ͱ͸౤ࢿ৐਺ m = 8 ͱͯ͠, I ϑΝϯυ΁ͷ౤ࢿൺ
཰ α Λ໋୊ 3 దͳ࠷͍ैʹ α∗ ΛٻΊΔ. ύϥϝʔλ͸, ೔
ຊͷࢢ৔Λ૝ఆ͠,࣍ͷ਺஋Λ༻͍Δ.T = 1 , γ = 0.8 , m =
8 , D = 50 ͔ 250 , r = 0.01 , µI = 0.09 ͔ 0.11 , σI =
0.25 , µP = 0.1 , σ
s
p = 0.1 , σ
p
p = 0.3ͱઃఆ͢Δ.ද 1ͱද
2ͷγφϦΦ 1ͱ 3, 2ͱ 4ͷ࠷దͳ α∗͸ͦΕͧΕ 0.62, 0.73
Ͱ͋Δ.ද 1Ͱ͸γφϦΦ 1-4Ͱ֤ઓུͷύϑΥʔϚϯεͷ







3F-CPPI CPPI-I CPPI-P TIPP S-L B&H-I B&H-P ۚݱ
Scenario 1:D = 250ͷ࣌
IϑΝϯυͷظ଴ऩӹ཰=9%
ϘϥςΟϦςΟ=25%
Mean return(%) 1.729 1.654 1.401 1.418 1.667 5.780 4.958 1
Volatility(%) 5.05 6.00 8.68 1.52 9.09 25.01 31.62 0
Sharpe ratio 0.1444 0.1090 0.0462 0.2751 0.0733 0.1911 0.1252 NA
Protect ratio(%) 100 100 100 100 7.80 59.01 56.64 100
VaR at 1% 0.0001 0 0 0 -0.0341 -0.4985 -0.6871 0.01
Expected Shortfall at 1% 7.75061E-05 0 0 0 -0.0390 -0.5857 -0.7997 0.01
Scenario 2:D = 250ͷ࣌
IϑΝϯυͷظ଴ऩӹ཰=11%
ϘϥςΟϦςΟ= 25%
Mean return(%) 1.891 1.749 1.401 1.522 2.040 7.909 4.958 1
Volatility(%) 5.16 6.37 8.68 1.54 9.47 24.99 31.62 0
Sharpe ratio 0.1727 0.1176 0.0462 0.3390 0.1098 0.2765 0.1252 NA
Protect ratio(%) 100 100 100 100 8.66 62.29 56.64 100
VaR at 1% 0.0001 0 0 0 -0.0340 -0.4971 -0.6871 0.01
Expected Shortfall at 1% 7.83626E-05 0 0 0 -0.0393 -0.5825 -0.7997 0.01
Scenario 3:D = 50ͷ࣌
IϑΝϯυͷظ଴ऩӹ཰=9%
ϘϥςΟϦςΟ=25%
Mean return(%) 1.828 1.614 1.437 1.404 1.945 6.064 4.792 1
Volatility(%) 5.05 6.55 9.55 1.52 11.64 24.98 31.56 0
Sharpe ratio 0.1639 0.0937 0.0457 0.2658 0.0812 0.2027 0.1202
Protect ratio(%) 99.95 99.73 93.67 99.79 12.48 59.86 56.40 100
VaR at 1% 0 0 -0.0014 0 -0.0794 -0.5171 -0.6837 0.01
Expected Shortfall at 1% -5.61E-05 -4.14E-05 -0.0047 -0.000005 -0.0905 -0.6107 -0.8130 0.01
Scenario 4:D = 50ͷ࣌
IϑΝϯυͷظ଴ऩӹ཰=11%
ϘϥςΟϦςΟ=25%
Mean return(%) 1.961 1.878 1.437 1.564 2.485 7.616 4.792 1
Volatility(%) 5.40 6.79 9.55 1.56 11.93 25.03 31.56 0
Sharpe ratio 0.1780 0.1293 0.0457 0.3618 0.1245 0.2643 0.1202 NA
Protect ratio(%) 99.91 99.63 93.67 99.87 13.33 61.46 56.40 100
VaR at 1% 0 0 -0.0014 0 -0.0795 -0.4924 -0.6837 0.01
Expected Shortfall at 1% -6.86E-05 -4.22E-05 -0.0047 -2.27E-05 -0.0924 -0.5842 -0.8130 0.01
࡯ߟ : ·ͣ,ද 1ͷγϟʔϓ ·ϨγΦʹ͍ͭͯݟΔ. PIઓ
ུͰ͸, TIPPઓུͷϑϩΞ͸,౤ؒظࢿதͷϙʔτϑΥϦΦ
ͷՁ஋ʹ߹Θͤͯௐ੔͞Ε,ϘϥςΟϦςΟ͕খ͘͞ͳΔͨ






Ͱ͋Δ. B&H ઓུ͸ϑϩΞ͕ͳ͍ͨΊ, อޢൺ཰͸ 60%લ








Β͢ͱݮ Protection ratio͕ΪϟοϓϦεΫ͔Β 100%Ͱ͸




λઃఆͷ [4]ͷ Table 1Ͱ༩͑ΒΕ͍ͯΔ΋ͷͱಉ༷ͷ݁Ռ
Ͱ͋Δ.
(b) ද 1ͷγφϦΦ 1ͱγφϦΦ 3ͷϦλʔϯ෼෍
͜͜Ͱ͸, ද 1 ͷγφϦΦ 1 ͷ 10,000 αϯϓϧͷϦλʔ
ϯσʔλʹରͯ͠ώετάϥϜΛ࡞Δ͜ͱͰ෼෍Λௐ΂Δ.
ਤ 8: ্ਤ͸γφϦΦ 1,Լਤ͸γφϦΦ 3




Φ 1Ͱ͸, CPPI-Pઓུͷγϟʔϓ ·ϨγΦͷ஋͸ 0.0462Ͱ
͋Γ,γφϦΦ 3Ͱ͸, CPPI-Pઓུͷγϟʔϓ ·ϨγΦͷ஋
͸ 0.0457Ͱ͋Δ. 3F-CPPIઓུ͸ද 1͔Β 0.1444ͱ 0.1639
ͱ͸Δ͔ʹ͘ߴͳ͍ͬͯΔ.ͨͩ͠, TIPPઓུ͸্Ͱड़΂ͨ
௨Γ,౤ؒظࢿதͷϙʔτϑΥϦΦͷՁ஋ʹ߹ΘͤͯϑϩΞ









༻͍Δ.ύϥϝʔλઃఆͱ α∗ ͸ 5.3.1અͱಉ͡Ͱ͋Δ.




:ΠϯϑϨߴ ਺ࢦΠϯϑϨͷγφϦΦͰ͸,ΠϯϑϨߴ Yt ͷ
ฏۉ੒௕཰ͱϘϥςΟϦςΟ͕ͦΕͧΕ 2%ͱ 1%Ͱ͋Δͱ
૝ఆ͍ͯ͠Δ.
͜ͷද 2͸,݁Ռʹରͯ͠ tݕఆΛ͢Δ.ରԠ͢Δ tݕఆͷ
ઓུͷଛࣦճආޮ༻͕,ରԠݥແԾઆ͸,ϙʔτϑΥϦΦอؼ
͢Δྑ࠷ͷϕϯνϚʔΫઓུ (3F-CPPIઓུ)ͷޮ༻ʹ౳͠
͍ͱ͍͏΋ͷͰ͋Δ. ͨͩ͠, ༗ҙਫ४ 10% ͸ ∗ Ͱ͋Γ, ༗
ҙਫ४ 5%͸ ∗∗Ͱ͋Γ,༗ҙਫ४ 1%͸ ∗ ∗ ∗Ͱ͋Δ.
ද 2: ֤ઓུͷظ଴ޮ༻ͷൺֱ
3F-CPPI CPPI-I CPPI-P TIPP S-L B&H-I B&H-P ۚݱ




Utility (lambda=1) 1.32 1.24* 1.04*** 1.2*** 0.64*** 4.21*** 4.41*** 1.01***
Utility (lambda=2.3) 1.32 1.24* 1.04*** 1.2*** -0.45*** -0.43*** -1.57*** 1.01***
High Inflation Trial
Utility (lambda=1) 1.29 1.21 1.02*** 1.17*** 0.62*** 4.11*** 4.29*** 0.99***
Utility (lambda=2.3) 1.29 1.21 1.02*** 1.17*** -0.44*** -0.42*** -1.54*** 0.99***




Utility (lambda=1) 1.43 1.32* 1.04*** 1.28*** 0.86*** 5.35*** 4.41*** 1.01***
Utility (lambda=2.3) 1.43 1.32* 1.04*** 1.28*** -0.22*** 1.19 -1.57*** 1.01***
High Inflation Trial
Utility (lambda=1) 1.4 1.29* 1.02*** 1.25*** 0.84*** 5.22*** 4.29*** 0.99***
Utility (lambda=2.3) 1.4 1.29* 1.02*** 1.25*** -0.22*** 1.15 -1.54*** 0.99***




Utility (lambda=1) 1.37 1.2*** 1.03*** 1.18*** 0.69*** 4.38*** 4.32*** 1.01***
Utility (lambda=2.3) 1.37 1.2*** 1.02*** 1.18*** -1.37*** -0.12*** -1.71*** 1.01***
High Inflation Trial
Utility (lambda=1) 1.33 1.17*** 1.01*** 1.16*** 0.68*** 4.27*** 4.22*** 0.99***
Utility (lambda=2.3) 1.33 1.17*** 1*** 1.16*** -1.34*** -0.13*** -1.67*** 0.99***




Utility (lambda=1) 1.46 1.39 1.03*** 1.31*** 1.02*** 5.16*** 4.32*** 1.01***
Utility (lambda=2.3) 1.46 1.39 1.02*** 1.31*** -1.03*** 0.99** -1.71*** 1.01***
High Inflation Trial
Utility (lambda=1) 1.42 1.36 1.01*** 1.28*** 0.99*** 5.04*** 4.22*** 0.99***
Utility (lambda=2.3) 1.42 1.36 1*** 1.28*** -1*** 0.96** -1.67*** 0.99***












ͱΜͲ௿Լ͠ͳ͍.ҰํͰ, Stop Lossઓུ΍ B&HઓུͰ͸,






























































ΓϥϯμϜʹมԽ͢Δ. ଴Ϧλʔϯͷظͨ· SDE ͸Φϧϯ
γϡλΠϯ ·΢ʔϨϯϕοΫաఔͱݺ͹ΕΔฏۉճੑؼΛ΋
ͭΨ΢εաఔͰ͋Δ.µIt Ͱઆ໌͢Δͱ α
I > 0 ΑΓ µIt ͕ճ
Ϩϕϧؼ µ̄I ΑΓେ͖͍ͱ͖ (µIt > µ̄
I ) ,µt ͷ SDEͷํ޲
ੑ αI ( µ̄I − µIt ) < 0ͱͳΓԼ͖޲ʹͳΔ.ͭ·Γ µIt ͸ µ̄I
ʹۙͮ͘.µIt < µ̄I Ͱ͸ͦͷ͕ٯ੒Γཱͭ.͕ͨͬͯ͠Πϝʔ
δͱͯ͠͸ µIt ͸ µ̄
I ෇ۙΛมಈ͍ͯ͠Δͱ͑ߟΒΕΔ.ͦͷ
౓߹͍͸ճؼ౓ αI Ͱܾ·Δ.ಉ༷ͷ࿩͕ µPt ʹ΋͍͑Δ.
,৔͕͜ͷΑ͏ͳϑΝΫλϞσϧʹै͏ͱ͖Ͱࢢ Ϟσϧ
ϦεΫΛؚΉঢ়گʹ͓͍ͯ [4]ͷ 3F-CPPIઓུΛ༻͍ͨͱ
͖ʹͲͷΑ͏ͳ݁ՌʹͳΔ͔Λ͢࡯؍Δ. µ̄I = 0.06 , σI =
0.25 , σPµ = 0.3 , α
P = 2 , µ̄P = 0.05 , σ
P = 0.1ͱ͢Δ.ද
3,ද 4,ද 5ͷγφϦΦͷ࠷దͳ I-ϑΝϯυ΁ͷ౤ࢿൺ཰ α∗
͸ 0.73Ͱ͋Δ.
ද 3: ϑΝΫλϞσϧԼͰͷ֤ઓུͷύϑΥʔϚϯεͷൺֱ
(σIµ = 0.02 , α
I = 4)
3F-CPPI CPPI-I CPPI-P TIPP-I TIPP-P S-L-I S-L-P B&H-I B&H-P ۚݱ
Scenario 1:D = 250
Mean return(%) 1.49 1.26 1.85 1.25 1.16 1.19 1.35 2.90 -0.003 1
Volatility(%) 4.63 5.17 10.94 1.48 1.73 8.76 10.58 24.99 31.64 0
Sharpe ratio 0.1062 0.0505 0.0777 0.1712 0.0941 0.0216 0.0334 0.0762 -0.0317
Protect ratio(%) 100 100 100 100 100 6.69 5.77 54.49 49.62 100
VaR at 1% 0 0 0 0 0 -0.0347 -0.0452 -0.5608 -0.8561 0.01
Expected Shortfall at 1% 0 0 0 0 0 -0.0396 -0.0514 -0.6345 -0.9716 0.01
Scenario 2:D = 50
Mean return(%) 1.52 1.35 1.92 1.23 1.17 1.30 1.74 2.84 -0.77 1
Volatility(%) 4.54 5.67 11.38 1.49 1.74 11.27 13.98 24.99 31.62 0
Sharpe ratio 0.1143 0.0624 0.0807 0.1531 0.0992 0.0263 0.0529 0.0736 -0.0559 NA
Protect ratio(%) 99.92 99.64 92.90 99.73 96.22 11.12 10.67 54.32 49.08 100
VaR at 1% 0 0 -0.001 0 -0.0001 -0.0805 -0.1030 -0.5546 -0.8420 0.01
Expected Shortfall at 1% -2.33E-06 -1.51E-05 -0.005 -3.92E-05 -0.0007 -0.0910 -0.1192 -0.6389 -0.9638 0.01
ද 4: ϑΝΫλϞσϧԼͰͷ֤ઓུͷύϑΥʔϚϯεͷൺֱ
(σIµ = 0.2 , α
I = 0)
3F-CPPI CPPI-I CPPI-P TIPP-I TIPP-P S-L-I S-L-P B&H-I B&H-P ۚݱ
Scenario 1:D = 250
Mean return(%) 2.16 2.39 1.96 1.38 1.19 1.79 1.65 2.62 -0.20 1
Volatility(%) 5.92 7.74 10.83 1.47 1.74 8.91 10.82 25.03 31.66 0
Sharpe ratio 0.1953 0.1800 0.0885 0.2569 0.1107 0.0882 0.0596 0.0649 -0.0380 NA
Protect ratio(%) 100 100 100 100 100 7.37 6.43 53.30 49.80 100
VaR at 1% 0 0 0 0 0 -0.035 -0.045 -0.673 -0.872 0.01
Expected Shortfall at 1% 0 0 0 0 0 -0.040 -0.052 -0.770 -0.996 0.01
Scenario 1:D = 50
Mean return(%) 2.19 2.33 1.89 1.38 1.15 2.04 1.67 2.46 0.20 1
Volatility(%) 6.10 7.51 11.69 1.49 1.75 11.47 13.88 25.12 31.69 0
Sharpe ratio 0.1956 0.1773 0.0765 0.2580 0.0868 0.0908 0.0479 0.0579 -0.0252 NA
Protect ratio(%) 99.97 99.74 92.65 99.77 95.74 11.92 10.39 52.86 50.28 100
VaR at 1% 0 0 -0.001 0 -0.0001 -0.081 -0.103 -0.676 -0.871 0.01
Expected Shortfall at 1% -2.70E-06 -1.23E-05 -0.030 -1.08E-05 -0.001 -0.091 -0.116 -0.777 -0.993 0.01
ද 5: ϒϥοΫ ·γϣʔϧζࢢ৔Ͱͷ֤ઓུͷύϑΥʔϚϯ
εͷൺֱ
3F-CPPI CPPI-I CPPI-P TIPP-I TIPP-P S-L-I S-L-P B&H-I B&H-P ۚݱ
Scenario 1:D = 250
Mean return(%) 1.35 1.31 1.02 1.25 1.16 1.21 0.82 2.42 0.49 1
Volatility(%) 4.34 5.34 8.02 1.47 1.73 8.66 10.32 25.00 31.64 0
Sharpe ratio 0.0813 0.0579 0.0022 0.1690 0.0951 0.0244 -0.0179 0.0570 -0.0162
Protect ratio(%) 100 100 100 100 100 6.49 5.43 53.80 50.44 100
VaR at 1% 0 0 0 0 0 -0.034 -0.044 -0.541 -0.727 0.01
Expected Shortfall at 1% 0 0 0 0 0 -0.039 -0.050 -0.625 -0.835 0.01
Scenario 2:D = 50
Mean return(%) 1.27 1.37 0.91 1.24 1.16 1.28 0.61 3.14 0.16 1
Volatility(%) 4.11 5.25 7.17 1.49 1.75 11.49 13.65 25.00 31.56 0
Sharpe ratio 0.0647 0.0714 -0.0129 0.1622 0.0931 0.0245 -0.0287 0.0855 -0.0266 NA
Protect ratio(%) 99.94 99.63 93.28 99.79 95.88 11.15 9.15 54.39 50.13 100
VaR at 1% 0 0 -0.0012 0 -0.0001 -0.0812 -0.1044 -0.5435 -0.7321 0.01
Expected Shortfall at 1% -2.07E-05 -2.26E-05 -6.75E-03 -1.44E-05 -0.0013 -0.0904 -0.1178 -0.6223 -0.8452 0.01
࡯ߟ : ද 3͔Βද 5ͷγϛϡϨʔγϣϯ݁Ռ͸D = 250 (̍







Δ.·ͨ,αI = 4 , σIµ = 0.02 (ද 3)ͱ α













͢ͱ Protection ratio͕ΪϟοϓϦεΫ͔Β 100%Ͱ͸ͳ͘
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